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Specification 

1. Title of Invention 

SrO-containing glass fibres 

2. Claims 

1 Glass fibres having an SrO-containing composition whose principal crystals comprise 
strontium feldspar (SrO.Al 2 0 3 .2Si0 2 ) as a result of crystallisation. 

2. SrO-containing crystallized glass fibres described in Claim 1. whose principal crystals 
are strontium feldspar crystals (SrO. Al 2 03.2Si0 2 ) 

3. SrO-containing crystallised glass fibres described in Claim 2. wherein the strontium 
feldspar crystals are of the hexagonal or triclinic systems, these crystals accounting for 
70 % or more by weight. 

4. SrO-containing glass or crystallised glass fibres described in Claims 1 or 2, 
whose compositions as % by weight are in the range A1 2 0 3 20-40 %, SK>2 24-46 %, 
SrO 20-40%. * 

5. SrO-containing glass or crystallised glass fibres described in any of Claims 1, 2 or 4 in 
which Cr 2 0 3 is incorporated as a crystalline nucleus-forming component. 

6. SrO-containing glass fibres described in Claim 5 incorporating 1.5-5.5 % by weight 
Cr 2 03 is incorporated. 



7. Crystallised glass fibres of a strontium feldspar nature whose composition contains as 
% by weight A1 2 0 3 25-35 %, Si0 2 28-42 %, SrO 25-35 % and Cr 2 0 3 2.5-4.5 %, 
residual components are not more than 15 % and in the compositional of which, 
SrO. Al 2 03.2Si02 crystals account for 70 % or more by weight. 

8. SrO-containing crystallised glass fibres described in Claim 7 wherein SrO.Al 2 0 3 .2Si0 2 
account for 85 % or more, and residual components other than A1 2 0 3 , SrO and Cr 2 0 3 
for not more than 10 %. 

3. Detailed explanation of invention 

This invention concerns crystallised glass fibres for insulating fibres and in particular for high 
temperature insulating purposes. 

The demand for fibre insulating materials to save energy is widely known to have been 
growing in recent years and cheaper fibres capable of being used in high temperature 
situations are being sought. 

Glass-based and crystal-based materials are currently available commercially as fibres for high 
temperature insulating purposes, a typical example of the former being kaowool (B&WCo. 
Isolite Co.) and of the latter, Safill (ICI Co.). These all have their own particular applications 
in which they are effective but also have advantages and disadvantages in terms either of 
performance or economy. 

This invention emerged as a result of research from these aspects and in essence concerns 
glass fibres with SrO-containing compositions whose principal crystals as a result of 
crystallisation are strontium feldspar (SrO.Al 2 0 3 .2Si0 2 ), and also SrO-containing crystallised 
glass fibres in which strontium feldspar (SrO. Al 2 0 3 .2Si0 2 ) crystals are the principal crystals. 

As outlined above, this invention seeks to produce materials with performance exceeding that 
of commercially available glass fibres for high temperature purposes, and in particular with 
heat resistance and flexibility at much lower cost. Noting from various studies that silicate 
materials can be made into fibres, we studied those with high melting points from amongst 
them and discovered that strontium feldspar (SrO.AI 2 0 3 .2Si0 2 : m.p. 1765 °C approx.) 
compositions. We also found that these can be made into fibres. 

Glass fibres in accordance with this invention are easily obtained like commercial 
alumina-silica fibres and can be produced by fusing high melting point starting materials with 
the requisite composition in an electric furnace etc. and blowing to make the fibres. 

Fibres in accordance with this invention are glass fibres containing SrO in which the principal 
crystals due to crystallisation are strontium feldspar and include crystallised glass fibres 
containing SrO whose principal crystals are strontium feldspar crystals obtained by 
crystallisation before or at the time of use. 
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Crystallised glass fibres in this invention are particularly practical from amongst these glass 
fibres (equally whether crystallised beforehand or at the time of use) and in this regard the 
selection of a composition and/or components or heat treatment permitting ready 
crystallisation is important. The same is true in terms of making possible effective crystallised 
glass fibres. In particular, to make effective crystallised glass fibres, it is important to avoid as 
much as possible any shrinkage or sintering of the fibres due to softening occurring prior to 
crystallisation and it is desirable to ensure that the size of the crystals is about one order or 
more less than the fibre diameter in order to maintain the flexibility of the crystallised fibres. 

It was discovered in this invention that incorporating Cr 2 C>3 into materials with strontium 
feldspar compositions is the most effective in these respects. 

As strontium feldspar compositions made into glass fibres, soften, shrink and become sintered 
prior to crystallisation, it is important to ensure that such softening and shrinkage not to occur 
if they are to be used effectively over a wide range of applications. Cr 2 0 3 was found to be the 
best component to ensure that the heat resistance of strontium feldspar compositions is not 
lost in this regard and it was also found that Cr 2 0 3 is ideal for achieving crystallised glass 
fibres composed of the very fine crystals thought necessary to preserve the flexibility of 
the fibre. 

If Cr 2 0 3 is added, comparatively small amounts act as a crystalline nucleus-forming 
component upon crystallising at about 1000 °C almost irrespective of the heat treatment 
conditions for crystalline nucleus formation, permitting the development of very fine crystals 
of strontium feldspar (about 0.1-0.2 m). A range of 1.5-5.5 % by weight (by weight is meant 
throughout this specification unless otherwise indicated) of the glass composition is 
appropriate for the amount of Cr 2 0 3 to be added. If too little Cr 2 0 3 is added, softening and 
contraction will increase but as smaller amounts are to be preferred in order to ensure the 
ready crystallisation of the fibres, the ideal range is 2.5-4.5 %. 

Glass fibres in this invention thus have a strontium feldspar composition and the compositions 
which make them possible should have A1 2 0 3 20-40 %, Si0 2 24-46 %, SrO 20-40 % and 
other components not more than about 20 % (if Cr 2 0 3 is needed, 1.5-5.5 % Cr 2 0 3 , others not 
more than 15 %) and for fibres with high levels of insulating performance, preferred 
compositions giving strontium feldspar of 70 % or more and in particular 85 % or more 
should comprise A1 2 0 3 25-31 %, Si0 2 29-36 %, SrO 25-31 % Cr 2 0 3 2-5 % and others not 
more than 15 %. 

Glass fibres in this invention are made from melted started materials by blowing methods etc. 
and the material can undergo crystallisation beforehand to make crystallised glass fibres. 
Alternatively the glass fibres can be crystallised prior to use. Hexagonal or triclinic crystals 
are formed if crystallisation is undertaken, for example, at 1000 °C. 

Embodiments are given below to make the invention still easier to understand. 



Embodiments 



Glass starting materials were melted in an electric furnace and made into fibres by being 
blown out at high speed. The resulting woolly fibres were about 50-300 mm long and about 
1-20 m in diameter. 

The following table gives the various compositions (% by weight), their fibre forming 
performance, shrinkage when crystallised at about 1000 °C and the form of crystals obtained 
after crystallisation. 

The following compositions treated by the same method for reference did not form fibres. 

1. Al 2 0 3 59, Si0 2 38, Cr 2 0 3 3 

2. A1 2 0 3 51, Si0 2 33, Cr 2 0 3 16 



Composition 


Fibre 
forming 
performanc 
e 


Shrinkage 
during 

crystallisation 


Crystals after crystallisation 


SrO.AJ2O3.SiO2 
32:31:37 


Good 


Yes 


Small amount hexagonal strontium 
feldspar, crystals rather large 


onJ.Al2O3.blO2 

26:27:46 


CrOOd 


Yes 


Oil , 1 f • 

Small amount hexagonal strontium 
feldspar, crystals rather large 


SrO.AJ2O3.SiO2 
29:28:33 
Zr0 2 10 


Good 


Yes 


Hexagonal strontium feldspar 
Tetragonal Zr0 2 
Crystals rather large 


SrO.AJ2O3.SiO2 
30:30:35 

Ti0 2 5 ; 


Good 


Yes 


Hexagonal strontium feldspar 
Crystals rather large 


SrO.Al2O3.SiO2 

30:30:37 

P 2 O s 3 


Good 


Yes 


Hexagonal strontium feldspar 
Coarse crystals 


SrO.AJ2O3.SiO2 
30:30:34 
Zr0 2 5, F 1 


Good 


A little 


Triclinic strontium feldspar 
Large crystals 


SrO.AJ2O3.SiO2 
31:32:35 
Cr 2 0 3 2 


Good 


Slight 


Hexagonal strontium feldspar 
Fine crystals 


SrO.Al2O3.SiO2 
30:32:35 
Cr 2 0 3 3 


Good 


Hardly any 


Hexagonal strontium feldspar 
Fine crystals 



sro.A1203.sio2 

30:32:34 
Cr 2 0 3 3, F 1 


Good 


Slight 


Hexagonal and triclinic strontium 
feldspar 

Crystals rather large 


SrO.Al2O3.SiO2 
31:31:33 
Cr 2 0 3 4 


Good 


None 


Hexagonal strontium feldspar 
Fine crystals 


SrO.Al2O3.SiO2 
29:31:35 
Cr 2 0 3 5 


Quite good 


None 


(As above) 


SrO.Al2O3.SiO2 
31:30:38 
Cr 2 0 3 4 


Good 


None 


(As above) 


SrO.AJ2O3.SiO2 
14:54:32 


Little 


None 


Hexagonal strontium feldspar and 
mullite 

Crystals rather large 


SrO.AJ2O3.SiO2 
19:47:36 


Quite good 


Yes 


Hexagonal strontium feldspar and 
mullite 

Crystals rather large 


SrO.Al2O3.SiO2 
29:28:33 

Cr 2 0 3 3.6, ZrQ 2 10 


Good 


Hardly any 


Hexagonal strontium feldspar 
Tetragonal zirconia 
Fine crystals 



